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Patent 

Attorney's Docket No. 032326-185 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 

Jean-Christophe FIDALGO et al 

Application No . : Unassigned 

Filed: December 17, 2001 

For: METHOD FOR MAKING A 

MODULE FOR CHIP CARDS AND 
RESULTING MODULE 



Group Art Unit: Unassigned 
Examiner : Unassigned 



PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination and the calculation of filing fees, kindly amend the above- 
identified application as follows: 



IN THE SPECIFICATION: 

Page 1, immediately following the title appearing on lines 1 and 2, insert the 
following: 

—This disclosure is based upon French Application No. 99/08123, filed on June 17, 
1999 and International Application No. PCT/FROO/01491, filed May 30, 2000, which was 
published on December 28, 2000 in a language other than English, the contents of which 
are incorporated herein by reference. 
Background of the Inventiojn-- 
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Page 6, before line 16, insert the following heading: 
-Sm m roary of t he I nvention- 

Page 13, between lines 28 and 29, insert the following heading: 
— Bri e f Description o f th e Pr a win gs - 

Page 14, before line 25, insert the following heading: 
-Description of the Invention- 

Add the following Abstract: 

—A method for making a storage medium such as a smart card, of the type having a 
micromodule including a support film bearing a metallizing gate, and an integrated circuit 
chip connected to the metallizing gate. A metallizing gate is produced on the micromodule 
support film, and the support film is deformed such that at least a transfer zone is at a 
lower level relative to the plane of the metallizing gate. The invention is applicable to 
smart cards with flush contacts or without contacts.— 

I N THE CLAIM S; 

Kindly replace claims 1-26, as follows. 

1 . (Amended) A method for manufacturing a storage medium of the smart card 
type with flush contacts or without contacts, of the type comprising a micromodule 
including a support film carrying a metallisation grid, and an integrated-circuit chip placed 
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in an attachment area and connected to said metallisation grid, said method comprising the 

following steps, in any order: 

producing a metallisation grid on the support film of the micromodule, and 
deforming the support film so that at least said attachment area is at a lower level 

with respect to the plane of said metallisation grid. 

2. (Amended) A method according to Claim 1, further including the 
subsequent steps of manufacturing chip cards on a reel and/or in line. 

3. (Amended) A method according to Claim 1, wherein the metallisation grid 
is produced by a non-electrolytic method. 

4. (Amended) A method according to Claim 3, further including deposition of 
a metallisation grid initiator by an additive method, in the form of a deposition of at least 
one metallisation initiator according to predefined patterns corresponding to the surfaces of 
said metallisation grid, by one of screen printing, pad printing, offset, inkjet, flexographic 
printing, tracing agent or any similar technique, followed by non-electrolytic fixing of at 
least one metal, such as Cu, Ni and/or Au, catalysed by said initiator on the areas in which 
it is present. 
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5. (Amended) A method according to Claim 4, wherein the metallisation 
initiator is chosen from amongst the catalytic materials based on palladium used for the 
metallisation of polymer substrates. 

6. (Amended) A method according to Claim 4, wherein the metallisation 
initiator consists essentially of a film-forming agent such as polyurethane, an additive 
conferring appropriate surface activity, such as a polyester, a polyamide and/or a 
polyoxazolidone, an ionic and/or colloidal noble metal, or a covalent or complex compound 
thereof with organic ligands. 

7. (Amended) A method according to Claim 4, further including activation of 
said initiator, by insolation under UV radiation, and a drying step. 

8. (Amended) A method according to Claim 4, further including impregnation 
of the strip directly or subsequently in a bath of a salt of the metal chosen for the 
metallisation. 

9. (Amended) A method according to Claim 4, further including a subsequent 
step of electrolytic deposition of an additional layer of metal, comprising at least one of Cu, 
Ni, Au or Pd, on the same areas of the support film as those which received the 
metallisation. 
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10. (Amended) A method according to Claim 3, further including non- 
electrolytic deposition of at least one metal, and the production of the metallisation 
according to predefined patterns, by a subtractive method according to an image 
corresponding to said metallisation grid by photolithography. 

11. (Amended) A method according to Claim 3, further including the initial step 
of applying, to the support film, a fine layer of at least one metal such as Cu, Ni or Au, by 
means of a vacuum deposition technique. 

12. (Amended) A method according to claim 1 wherein a mechanically cut 
metallic grid is laminated on a support film. 

13. (Amended) A method according to Claim 10, wherein the photolithography 
includes the steps of: 

depositing a layer of photosensitive resin on said metal, 
insolation through a mask or film, 
development of the resin, 

chemical etching of the material in the areas not protected by resin, and 
removal of the photosensitive resin. 

14. (Amended) A method according to Claim 10, wherein, either before or after 
the implementation of the photolithography, performing an electrolytic deposition of a 
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metallic coating of Ni+Au, Ni+Pd and/or Ni-fPd + flash Au, where "flash Au" designates 
a thin deposition of the metal Au. 

15. (Amended) A method according to claim 1 further comprising the following 
steps: fixing and connecting the chip before the deformation of the dielectric support film, 
and then deforming the support film by pressing it into a cavity in the card body, with a 
punch having a recess. 

16. (Amended) A method according to Claim 13, further including the step of 
connecting the chip after deformation of the support film. 

17. (Amended) A method according to Claim 16, wherein the support film is 
pressed and bonded by a punch in a recess or cavity formed in advance in a card body, and 
the chip is then connected whilst the film is fixed in the recess. 

18. (Amended) A method according to Claim 16, wherein, to deform the film, it 
is placed in an impression in a suitable mould and pressed against an internal wall and, 
after introduction of the material into the cavity, the support film is deformed by the 
pressure of the material against a punch having a shape complementary to that of a recess to 
be formed and/or by the movement of the punch. 
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19. (Amended) A method for manufacturing a micromodule comprising an 
integrated-circuit chip provided with output pads which are electrically connected to a 
metallisation grid, comprising the following steps: 

producing a metallisation grid on the support film of the micromodule, 
deforming the support film so that at least a chip attachment area is at a lower level 
with respect to the plane of the metallisation grid, 

attaching the integrated circuit chip on said pattern and making the connections, 
coating the chip in a protective resin, and 

cutting out said pattern in order to obtain a micromodule on an insulating support. 

20. (Amended) A method according to claim 19 for manufacturing a storage 
medium of the smart card type with flush contacts and/or without contact, further including 
the step of attaching and fixing of the micromodule in a cavity in said card, so as to 
position the metallisation grid flush with the surface of the card body. 

21. (Amended) A method according to claim 1 for manufacturing a storage 
medium of the smart card type with flush contacts and/or without contact, further including 
the following steps: 

supplying a card body with a cavity. 
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attaching and fixing the micromodule including its chip and its connections in said 
cavity, so that the supporting substrate of the micromodule matches the shape of said cavity 
and so that the metallisation grid is flush with the surface of the card body, and 

depositing a protective resin in the cavity. 

22. (Amended) A method for manufacturing a storage medium of the smart card 
type with flush contacts and/or without contact, of the type comprising an integrated-circuit 
chip embedded in the card body and which is connected to a metallisation grid, comprising 
the following steps: 

producing said metallisation grid in a pattern on a substrate forming a dielectric 
support, 

supplying a card body with a cavity, 

attaching and fixing the substrate in the cavity, so that it matches the shape of said 
cavity and so that the metallisation grid is flush with the surface of the card body, 

attaching the integrated-circuit chip in the bottom of the cavity, on said pattern, and 
making the connections, and 

depositing a protective resin in the cavity. 

23. (Amended) A module for a smart card comprising an integrated-circuit chip 
having output pads that are electrically connected to a metallization grid, and produced by 
the following method: 

producing a metallisation grid on the support film of the micromodule. 
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deforming the support film so that at least a chip attachment area is at a lower level 
with respect to the plane of the metallisation grid, 

attaching the integrated circuit chip on said pattern and making the connections, 
coating the chip in a protective resin, and 

cutting out said pattern, in order to obtain a micromodule on an insulating support. 

24. (Amended) A module for a smart card according to Claim 23, including a 
metallisation initiator chosen from amongst the catalytic materials based on palladium used 
for the metallisation of polymer substrates. 

25. (Amended) A module for a smart card, having a metallisation grid disposed 
on a dielectric support film and an integrated-circuit chip connected to said metallisation 
grid and disposed on an attachment area, wherein said attachment area is situated at a level 
lower than that of the metallisation grid. 

26. (Amended) A smart card comprising a micromodule including a support 
film carrying a metallisation grid, and an integrated-circuit chip placed in an attachment 
area and connected to said metallisation grid, wherein said micromodule is produced by the 
following steps: 

producing a metallisation grid on the support film of the micromodule, and 
deforming the support film so that at least said attachment area is at a lower level 
with respect to the plane of said metallisation grid. 
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Add the following new claim: 

28. (New) A method according to claim 6, wherein said organic ligands 
comprise at least one of an organic salt of CU, Au, Ag, Pt, Pd or Ru, organic and/or 
inorganic fillers and an organic solvent. 



REMARKS 

Entry of the foregoing amendment is respectfully requested. This amendment is 
intended to place the claims in a more conventional format and eliminate the multiple 
dependency of the claims. 

Respectfully submitted. 



Burns, Doane, Swecker & Mathis, l.l.p. 




James A. LaBarre 
Registration No. 28,632 



P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 



Date: December 17, 2001 
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Attachment to Preliminary Amendment dated December 17, 2001 

Marked-up Claims 1-27 

1 . (Amended) A method for manufacturing a storage medium of the smart card 

type with flush contacts or without [contact] contacts , of the typ e comprising a 
micromodule including a support film [1] carrying a metallisation grid [7], and an 
integrated-circuit chip [9] placed in an attachment area and connected to [the] said 
metallisation grid [7, the]^ said method [being characterised in that it includes] compris in g 
the following steps, in any order[, consisting in]: 

[-] producing a metallisation grid [7] on the support film [1] of the micromodule, 

and 

[-] deforming the support film [1] so that at least [the] said attachment area is at a 
lower level with respect to the plane of [the] said metallisation grid. 

2. (Amended) A method according to Claim 1, [characterised in that it also 
includes] further including the subsequent steps of manufacturing chip cards on a reel 
and/or in line. 

3. (Amended) A method according to Claim 1, [characterised in that] wherein 
the metallisation grid is produced by a non-electrolytic method. 

4. (Amended) A method according to Claim 3, [characterised in that it includes 
the] further including deposition of a metallisation grid initiator by an additive method, in 
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Attachment to Preliminary Amendment dated December 17, 2001 

Marked-up Claims 1-27 
the form of a deposition of at least one metallisation initiator according to predefined 

patterns corresponding to the surfaces of [the] said metallisation grid, by one of screen 

printing, pad printing, offset, Inkjet, flexographic printing, tracing agent or any similar 

technique, [then the] followed by non-electrolytic fixing of at least one [suitable] metal, 

such as [for example] Cu, Ni and/or Au, catalysed by [the] said initiator on the areas in 

which it is present. 

5. (Amended) A method according to Claim 4, [characterised in that] wherein 
the metallisation initiator is chosen from amongst the catalytic materials based on palladium 
used for the metallisation of polymer substrates, 

6. (Amended) A method according to Claim 4, [characterised in that] wherein 
the metallisation initiator consists essentially of a film-forming agent such as polyurethane, 
an additive conferring appropriate surface activity, such as a polyester, a poly amide and/or 
a polyoxazolidone, an ionic and/or colloidal noble metal, or a covalent or complex 
compound thereof with organic ligands[, in particular a complex or an inorganic salt of Cu, 
Au, Ag, Pt, Pd or Ru, organic and/or inorganic fillers and an organic solvent]. 
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Attachment to Preliminary Amendment dated December 17, 2001 

Marked-up Claims 1-27 

7. (Amended) A method according to Claim 4, [characterised in that it includes 

an] further including activation of [the] said initiator, [notably] by insolation under UV 
radiation, and a drying step. 

8. (Amended) A method according to Claim 4, [characterised in that it 
comprises the] farther including impregnation of the strip directly or subsequently in a bath 
[6] of a salt of the metal chosen for the metallisation[, for example Cu, Ni and/or Au, 
continuously, sequentially or discontinuously]. 

9. (Amended) A method according to Claim 4, [characterised in that it also 
includes] farther including a subsequent step of electrolytic deposition of an additional layer 
of metal, [such as for example] com prising at least one of Cu, Ni, Au or Pd, on the same 
areas of the support film as those which received the [above mentioned] metallisation. 

10. (Amended) A method according to Claim 3, [characterised in that it includes 
the] farther including non-electrolytic deposition of at least one [suitable] metal, [such as 
for example Cu,] and the production of the metallisation according to predefined patterns, 
by a subtractive method according to an image corresponding to [the] said metallisation 
grid[, in particular] by photolithography. 
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Attachment to Preliminary Amendment dated December 17, 2001 

Marked-up Claims 1-27 

11. (Amended) A method according to Claim 3, [characterised in that there is 

first of all applied to the polymer substrate to be treated, consisting of the above mentioned 
dielectric] further including the initial step of applying, to the support film, a fine layer of 
at least one metal such as Cu, Ni or Au, [preferably] by means of a vacuum deposition 
technique. 

12. (Amended) A method according to [one of Claims 1 or 2, characterised in 
that] claim 1 wherein a mechanically cut metallic grid is laminated on a support film. 

13. (Amended) A method according to Claim 10, [characterised in that] wherein 
the photolithography [proper] includes the steps of: 

[-] depositing a layer of photosensitive resin on [the above mentioned] said metal, 
[-] insolation through a mask or film, 
[-] development of the resin, 

[-] chemical etching of the material in the areas not protected by resin, and 
[-] removal of the photosensitive resin. 



14. (Amended) A method according to Claim 10, [characterised in that] 
wherein , either before or after the implementation of the photolithography, performing an 
electrolytic deposition of a metallic coating [is carried out, notably a coating] of Ni4-Au, 



Application No. Unassigned 
Attorney's Docket No. 032326-185 

Page 5 

Attachment to Preliminary Amendment dated December 17, 2001 

Marked-up Claims 1-27 
Ni+Pd and/or Ni+Pd+flash Au, where "flash Au" designates a thin deposition of the 

metal Au. 

15. (Amended) A method according to [any one of Claims 1 to 14, characterised 
in that it also comprises] claim 1 further comprising the following steps[, consisting in]: 
fixing and connecting the chip before the deformation of the dielectric support film, and 
then deforming the support film by pressing it into a cavity in the card body, with a punch 
having a recess. 

16. (Amended) A method according to Claun 13, [characterised in that it 
comprises the step consisting in] further including the step of connecting the chip after 
deformation of the support film. 

17. (Amended) A method according to Claim 16, [characterised in that] wherein 
the support film is pressed and bonded by a punch in a recess or cavity formed in advance 
in a card body, and the chip is then [being] connected[,] whilst the film is fixed in the 
recess. 

18. (Amended) A method according to Claim 16, [characterised in that, in 
order] wherein, to deform the film, it is placed in an impression in a suitable mould[, it is] 
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Marked-up Claims 1-27 
and pressed against an internal wall and, after introduction of the material into the cavity, 

the support film is deformed by the pressure of the material against a punch [8] having a 

shape complementary to that of a recess to be formed and/or by the movement of the 

punch. 

19. (Amended) A method for [the] manufacturing [of] a micromodule 
comprising an integrated-circuit chip [9] provided with output pads [10] which are 
electrically connected to a metallisation grid, [characterised in that it includes the steps, in 
an appropriate order, consisting in] comprising the following steps : 

[-] producing a metallisation grid on the support film of the micromodule, [and 

-] deforming the support film so that at least [the] a chip attachment area is at a 
lower level with respect to the plane of the metallisation grid, 

[-] attaching the integrated circuit chip on [the] said pattern and making the 
connections, 

[-] coating the chip in a protective resin, and 

[-] cutting out [the] said pattern [with a view to separating it from the rest of the 
strip], in order to obtain a micromodule on an insulating support. 



20. (Amended) A method according to claim 19 for manufacturing a storage 
medium of the smart card type with flush contacts and/or without contact, [characterised in 
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Marked-up Claims 1-27 
that it includes the manufacture of a micromodule by the method according to Claim 19, 
and the attachment] further inch idin g the step of attaching and fixing of the micromodule in 
a cavity in [the] said card, [in order] so as to position the metallisation grid flush with the 
surface of the card body. 

21. (Amended) A method according to claim 1 for manufacturing a storage 
medium of the smart card type with flush contacts and/or without contact, [comprising a 
micromodule obtained by the method according to any one of Claims 1 to 16, in which] 
further in cluding the following steps: 

[-] su pplying a card body [is supplied] with a cavity, 

[-] attaching and fixing the micromodule including its chip and its connections [is 
attached and fixed in the] in said cavity, [for example by bonding under pressure,] so that 
the supporting substrate of the micromodule matches the shape of [the] said cavity and so 
that the metallisation grid is flush with the surface of the card body, and 

[-] depositing a protective resin [11 is deposited] in the cavity. 

22. (Amended) A method for manufacturing a storage medium of the smart card 
type with flush contacts and/or without contact, of the type comprising an integrated-circuit 
chip [9] embedded in the card body and which is connected to a metallisation grid [7, 
characterised in that] , comprising the following steps : 
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Attachment to Preliminary Amendment dated December 17, 2001 

Marked-up Claims 1-27 
[- the] producing said metallisation grid [forms] in a pattern[, which is produced] on 

a substrate forming a dielectric support, [and in that it also includes the steps consisting in:] 

[-] supplying a card body with a cavity, 

[-] attaching and fixing the [precut] substrate in the cavity, [for example by gluing 
under pressure,] so that it matches the shape of [the] said cavity and so that the 
metallisation grid is flush with the surface of the card body, 

[-] attaching the integrated-circuit chip in the bottom of the cavity, on [the] said 
pattern, and making the connections, and 

[-] depositing a protective resin in the cavity. 

23. (Amended) A module for a smart card[, obtained by the method according 
to Claim 19] comprising an integrated-circuit chip having output pads that are electrically 
connected to a metallization grid, and produced by the following m ethod: 

producing a metallisation grid on the support film of the micromod ule, 

deformin g the s up port film so that at least a chip attachment are a is at a lower level 
with res pect to the plane of the metallisation grid. 

attachin g the integrated circuit chip on said pattern and making th e connections, 

coating the chip in a p rotective resin, and 

cuttin g out said pattern, in order to obtain a micromodule on an insulating su pport. 
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24. (Amended) A module for a smart card according to Claim 23, [characterised 

in that it has] including a metallisation initiator[, notably] chosen from amongst the catalytic 
materials based on palladium used for the metallisation of polymer substrates. 

25. (Amended) A module for a smart card, having a metallisation grid disposed 
on a dielectric support film and an integrated-circuit chip connected to [the] said 
metallisation grid and disposed on an attachment area, [characterised in that the] wherein 
said attachment area is situated at a level lower than that of the metallisation grid. 

26. (Amended) A smart card[, obtained by the method according to any one of 
Claims 1-18 and 20-22] comprising a micromo dule including a support film carrving a 
metallisation grid, and an integrated-circuit chip placed in an attachment area an d connected 
to said metallisation grid, wherei n s a id mic romodule is pro duced by the following steps; 

producing a metallisation grid on the support film of the micromod ule, and 
deformin g the support film so that at least said attachment area is a t a lower level 
with respect to the plane of said metallisation grid . 
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A METHOD FOR MANUFACTURING A MODULE FOR SMART CARDS AND 

THE MODULE OBTAINED 

The present invention relates to the manufacture 
of electronic modules intended to be inset in devices 
5 in the form of cards, known as smart cards, and the 
manufacture of such smart cards. It more particularly 
relates to a method for manufacturing modules for smart 
cards with flush contacts and/or without contact, as 
well as the manufacture of the corresponding smart 
10 cards. 

Smart cards are used for performing various 
operations, such as for example banking operations, the 
management of telephone communications or various 
identification operations. 
15 Contact cards have metallisations, forming contact 

areas, which are flush with the surface of the card. 
These metallisations are disposed at a precise point on 
the card body, defined by ISO 7816. They are intended 



2 



to come into contact with the reading head of a reading 
apparatus, with a view to electrical transmission of 
data between the card and the reader and vice-versa. 
The same applies to the flush contact part of hybrid 
5 smart cards . 

A smart card module with flush contacts consists 
of a support made from electrically non- conductive 
material, the said support being stuck to a metallic 
element forming a grid of contacts, so as to have 

10 contact areas and possibly conductive tracks, and an 
electronic microcircuit chip, which is stuck to the 
other face of the said support and which has output 
pads on its face either opposite to the one fixed to 
the support or turned towards it, depending on the 

15 method for mounting the chip on the said support. 

A so-called hybrid smart card has a dual 
functioning mode. The chip is then connected to the 
contact terminal block and to an antenna. The terminal 
block and the antenna are interface elements, which 

2 0 have to be connected with appropriate pads on the 
microcircuit. The standard products of this type use 
for the most part a chip assembled in a module and a 
card body integrating the antenna. The connection 
between the two elements is provided at the time of 

25 insetting, when the module is attached in the cavity 
provided for this purpose in the card body. 

In general terms, the metallisation grid consists 
of contact areas and possibly conductive tracks in the 
flush contact cards, and the antenna in the case of a 

30 contactless smart card. 
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In all cases, the metallisation requires the 
greatest care and is one of the steps of manufacturing 
printed circuit modules which form a major part of the 
total cost of these modules . 
5 The quality of the production of this 

metallisation also greatly influences the reject level 
during quality checks. 

To simplify, reference will be made hereinafter 
solely to flush contact smart cards. 

10 Amongst the known methods for manufacturing smart 

cards, the main ones are methods based on the assembly 
of the integrated circuit chip in a sub-assembly 
referred to as a micromodule, which is assembled by 
means of traditional techniques. 

15 A conventional method consists in gluing an 

integrated-circuit chip by disposing its active face 
with its contact pads on the same side as that of the 
dielectric support on which the gluing is effected. 
The dielectric material, in practice a sheet or a part 

20 of a strip, is itself disposed on a contact grid on a 
metallic plate made from nickel and gold-plated copper. 
Connection welds are formed in the dielectric material 
and connection wires provide the connection between the 
contact areas of the grid and the pads on the chip. To 

25 protect the assembly, an epoxy-based encapsulation 
resin coats the chip and the soldered connection wires. 
The module thus formed is then cut out and inset in the 
cavity of a previously decorated card body. 

Such a method is however expensive, since a large 

3 0 number of manufacturing steps are necessary. 



One object of the present invention is to produce, 
at lesser cost, a module for a contact smart card. 

A description has been given, notably in the 
documents FR2671416, FR2671417 and FR2671418, of 
techniques for manufacturing smart cards without an 
intermediate step of producing a micromodule, 
comprising the insetting of an integrated circuit chip 
directly in a card body. These techniques are based on 
a step of local softening of the card body made from 
plastics material and pressing the chip into the area 
thus softened. The chip is then disposed so that its 
contact pads are flush with the surface of the card. 
Screen printing operations then make it possible to 
print, on the same plane, contact areas and conductive 
tracks, the latter making it possible to connect the 
contact areas to the contact pads on the chip. 
Finally, a protective lacquer must be applied to the 
chip, and to the connections between the contact pads 
on the chip and the above mentioned conductive tracks. 

However, with such a method, only small-sized 
chips can be processed. In addition, the operation of 
screen printing the contact areas and the 
interconnection tracks is tricky to implement, since 
the positioning of the tracks on the contact pads of 
the chip already in place requires very great precision 
of location, which must be checked by Computer Aided 
Vision (CAV) . This constraint impairs the production 
rate and the efficiency of the manufacturing method. 
In addition, the chip is applied to a softened area in 
which it is not easy to position it correctly, in 
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perfect parallelism with the lateral edges of the card. 
Any defect in the implementation of the method at any 
one of these stages then gives rise to the scrapping of 
the complete card, including the chip. 
5 Another solution proposed for reducing the cost 

price of smart cards uses so-called "Chrysalis" 
technology, which is based on the application of 
electrically-conductive tracks by a process of the MID 
{"'Moulded Interconnection Device" in English- language 

10 literature) type. According to various methods using 
this technology, described for example in the documents 
EP-A-0 753 827, EP-A-0 688 050 and EP-A-0 688 051, the 
card is provided with a housing intended to receive the 
integrated circuit. Electrically conductive tracks are 

15 disposed against the bottom and the side walls of these 
housings and are connected to metallic contact areas 
formed on the surface of the card support . 

The application of the conductive tracks in the 
said housing can be effected in three different ways: 

20 - A first way consists in effecting a hot 

stamping. A sheet containing copper metallisations, 
possibly covered with tin or nickel, and provided with 
a heat -activated glue, is cut out, and then glued hot 
in the said housing. 

25 - A second way consists in applying, by means 

of a pad, a lacquer containing a palladium catalyst, at 
the points intended to be metallised, and heating the 
lacquer. The metallisation is then carried out by the 
deposition of copper and/or nickel, by means of an 

30 electrochemical autocatalysis process. 



A third way consists in effecting a 
lithogravure using laser holograms. This lithogravure 
makes it possible to effect metallisation depositions 
in three dimensions with very great precision and high 
resolution . 

According to these techniques, it is the card body 
proper which is to be metallised, before its final 
printing, which increases the cost of printing rejects 
accordingly. In addition, it is in this case necessary 
to attach the chip directly in the card body, which 
requires transfer equipment with a lower rate than 
those used for transfer on a strip. The cost price of 
the cards thus manufactured therefore remains high, 
whilst the scrapping level is also maintained at a high 
level . 

With a view to large scale industrial production 
at lesser cost, there has now been developed according 
to the present invention a method for manufacturing a 
storage medium of the smart card type with flush 
contacts and/or without contact, comprising a 
micromodule having a dielectric support film having a 
metallisation grid, and an integrated- circuit chip 
connected to the said metallisation grid, the said 
method including the steps, in any order, consisting 
in : 

producing a metallisation grid on the support 
film of the micromodule, and 

deforming the support film so that at least 
the said attachment area is at a lower level with 
respect to the plane of the said metallisation grid. 
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The advantages which this method procures are 
notably : 

it uses a technique making it possible to 
avoid the steps of gluing and perforation of the 
5 dielectric support, 

it makes it possible to use low-cost 
dielectric support materials, 

it allows the use of existing machines, 
it makes it possible to combine the said 
10 metallisation with the subsequent steps of making up 
the smart cards, on a coil and/or in line. 

With the method according to the invention, the 
contact areas and/or the antenna and any conductive 
tracks are on the same face of the dielectric support 
15 film and the method thus avoids an additional step. It 
is also possible, in one embodiment of this method, to 
be free of the constraint to which the electrolytic 
depositions are subject, namely the obligation to raise 
all the areas to be metallised to the same potential. 
20 According to a first embodiment, the method 

according to the invention includes the deposition of a 
metallisation grid initiator by an additive method, in 
the form of a deposition of at least one metallisation 
catalysing initiator according to the predefined 
25 patterns corresponding to the said metallisation grid, 
for example by screen printing, pad printing, offset, 
Inkjet, flexographic printing, tracing agent or any 
similar technique, and then the non-electrolytic fixing 
of at least one suitable metal, such as for example Cu, 
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Ni and/or Au, catalysed by the said initiator on the 
areas in which the latter is present. 

The metallisation method according to the present 
invention does not concern screen printing in itself. 

The metallisation initiator is preferably chosen 
from amongst catalytic materials based on palladium 
used for the metallisation of polymer substrates and 
notably those described in the documents EP-A- 0485839 
and EP-A-0647729 . 

Such products constituting the above mentioned 
initiator can consist in practice of a film- forming 
agent such as polyure thane, an additive conferring 
appropriate surface activity, such as a polyester, a 
polyamide and/or a polyoxazolidone , an ionic and/or 
colloidal noble metal, or a covalent or complex 
compound thereof with organic ligands, in particular a 
complex or an inorganic salt of Cu, Au, Ag, Ft, Pd or 
Ru, organic and/or inorganic fillers and an organic 
solvent . 

According to a preferred variant implementation of 
this first embodiment of the method according to the 
invention, it is possible to activate the said 
initiator, notably by insolation and UV radiation, and 
to subject it to drying, for example by hot air. 

The strip thus treated can be impregnated directly 
or subsequently in a bath of a salt of the metal chosen 
for the metallisation, for example Cu, Ni and/or Au, 
continuously, sequentially or dis continuously. 

This variant implementation of the first method 
according to the invention also includes advantageously 
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a subsequent step of electrolytic deposition, according 
to the conventional methods, of a supplementary layer 
of metal, such as for example Cu, Ni , Au or Pd, on the 
same areas of the support film as those which receive 
5 the above mentioned metallisation. Such a 

supplementary deposition of metallisation, over a 
thickness of a few iJim preferably, has proved to be 
advantageous and is recommended for producing a 
strengthened metallisation, affording good efficiency 

10 during the wire welding operation, since it presents 
rapid growth kinetics. 

According to a second embodiment, the method 
according to the invention includes the non- 
electrolytic deposition of at least one suitable metal, 

15 such as for example Cu, and the production of the 
metallisation grid according to predefined patterns, by 
a subtractive method according to an image 
corresponding to the said metallisation grid, in 
particular by photolithography. 

20 In this embodiment of the invention, 

photolithography is preferred as the subtractive 
method, for which there is applied first of all, to the 
polymer substrate to be processed, consisting of the 
above mentioned dielectric support film, a fine layer 

25 of at least one metal such as for example Cu, Ni or Au, 
preferably by means of a vacuum deposition technique. 
It is also possible to start from a copper cladding, 
consisting of a strip of laminated copper, with or 
without adhesive, on a dielectric support, which can be 

30 a commercially available low-cost dielectric material. 
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The photolithography proper includes the steps of : 
depositing a layer of photosensitive resin on 
the above mentioned metal, 

insolation through a mask or film, 
5 - development of the resin, 

chemical etching of the material in the areas 
not protected by resin, and 

removal of the photosensitive resin. 
According to a preferred variant of this 
10 embodiment of the method which is the first object of 
the invention, there is also carried out, either before 
or after the implementation of the photolithography, an 
electrolytic deposition of a metallic coating, for 
improving the weldability of the elements together and 
15 reducing the contact resistance, notably a coating of 
Ni+Au, Ni+Pd and/or Ni+Pd+flash Au, where "flash Au" is 
a well-established expression for designating a thin 
deposit of the metal Au. 

As a variant, the method can comprise the steps 
20 consisting in: fixing and connecting the chip before 
the above mentioned deformation of the dielectric 
support film, and then deforming the support film by 
pressing it into a housing in the card body, with a 
punch having a recess. 
25 According to a more particularly preferred 

embodiment, the method comprises the step consisting in 
connecting the chip after deformation of the support 
film. 

Two embodiments of this second variant are 
30 possible: 



the support film is pressed and glued by 
means of a punch in a housing, or cavity, formed in 
advance in a card body. The chip is then connected, 
whilst the film is fixed in the housing; 

the support film is placed in a cavity in a 
suitable mould, pressed against an internal wall and, 
after introduction of the material into the cavity, 
deformed by pressing the material against a punch 
having a shape complementary to that of a housing to be 
formed and/or by the movement of the punch. 

It is also possible to facilitate the deformation 
of the sheet by applying a negative pressure, 
advantageously by means of an orifice situated at the 
bottom of the female part . 

Naturally, the difference between the plane of the 
bottom level resulting from the said deformation and 
that of the metallisation grid must be sufficient for 
it to be possible to house the chip therein and that 
also the coating material for the chip and the 
interconnections finds room there, advantageously 
without overflow onto the surface with which the above 
mentioned contact areas fit flush. 

Another object of the invention is a method for 
the manufacturing of a micromodule comprising an 
integrated- circuit chip provided with output pads which 
are electrically connected to a metallisation grid, 
including the steps, in a suitable order, consisting 
of: 

producing a metallisation grid on the support 
film of the micromodule, and 
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deforming the support film so that at least 
the chip attachment area is at a lower level with 
respect to the plane of the metallisation grid, 

attaching the integrated circuit chip on the 
5 said pattern and making the connections, 

coating the chip in a protective resin, and 

cutting out the said pattern with a view to 
separating it from the rest of the strip, in order to 
obtain a micromodule on an insulating support. 
10 The connections between the chip pads and the 

metallic grid can be made by any methods known to 
experts . 

It should also be noted that the dielectric 
support film is not necessarily a thermoplastic 
15 material and may for example consist of paper. 

In a variant, the metallic grid can be formed by 
mechanical cutting from a metallic ribbon forming the 
metallic grid (lead frame) , which is laminated on a 
dielectric support film. 
20 Another object of the invention is a method for 

manufacturing a memory support of the smart card type 
with flush contacts and/or without contact, comprising 
a micromodule produced in accordance with the method 
for manufacturing a micromodule according to the 
25 invention, in which: 

a card body is supplied with a cavity, 
the micromodule including its chip and its 
connections is attached and fixed in the said cavity, 
for example by gluing under pressure, so that the 
3 0 support substrate of the micromodule matches the shape 
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of the said cavity and so that the metallisation grid 
is flush with the surface of the card body, and 

a protective resin is deposited in the 

cavity. 

Another object of the invention consists, in 
another embodiment, of a method for manufacturing a 
storage medium of the smart card type with flush 
contacts and/or without contact, comprising an 
integrated circuit chip embedded in the card body and 
which is connected to a metallisation grid, according 
to which: 

the said metallisation grid forms a pattern, 
which is produced on a substrate forming a dielectric 
support , 

and also including the steps consisting in: 
supplying a card body with a cavity, 
attaching the precut substrate in the cavity, 
for example by gluing under pressure, so that it 
matches the shape of the said cavity and so that the 
metallisation grid is flush with the surface of the 
card body, 

attaching the integrated-circuit chip in the 
bottom of the cavity, on the said pattern, and making 
the connections, and 

depositing a protective resin in the cavity. 
Thus, in one embodiment of the method according to 
the invention, the forming step is carried out at the 
time of attaching the module in the card cavity. 

Other particularities and advantages of the 
present invention will emerge in the light of the 
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following description, given by way of illustrative and 
non- limitative example, and made with reference to the 
accompanying figures, which show: 

Fig. 1 a schematic view in transverse section 
of a metallisation on a strip of dielectric support 
film by means of the method according to the invention. 

Fig. 2 a schematic view in transverse section 
of the subsequent non-electrolytic deposition by 
passing through a bath of a metallic salt. 

Fig. 3 a schematic view in transverse section 
of the thermof orming of a micromodule isolated from the 
strip coming from the previous step, according to 
Figure 2, 

Fig. 4 a schematic view in transverse section 
after gluing of a chip on the previously thermoformed 
support as depicted in Figure 3 , 

Fig. 5 a schematic view in transverse section 
after wiring between the chip and the tracks of the 
substrate coming from the gluing operation according to 
Figure 4 , 

Fig. 6 a schematic view in transverse section 
of the micromodule according to Figure 5, after a 
coating of the chip and connections, using the volume 
of the previously formed cavity. 

In a first step, a strip 1 of dielectric support 
film for smart card micromodules is caused to pass 
between reels 2 opposite a screen-printing device 3, 
and then advantageously under an insolation device 4 
and a hot-drying device 5. 
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In a second step, the strip 1 is caused to pass 
through a metallisation bath 6 according to the 
invention, such as for example for a non-electrolytic 
metallisation as described above, in order to form on 
5 the strip 1 metallised areas intended to form 
metallisation grids 7 for a smart card with flush 
contacts and/or without contacts. 

Next a cavity is created by thermof orming, at a 
temperature higher than the glass transition 
10 temperature of the substrate of the strip 1, in a 
conventional thermof orming apparatus 8, either on a 
unit for a micromodule, or preferably on the substrate 
1 in roll form on the reels 2, or possibly in line. 

A chip 9 is then glued in the bottom of the cavity 
15 thus formed. 

By means of wiring using connection wires 10 
between the pads on the chip 9 and the metallisation 
grid 7 carried by the strip 1, the chip 9 is connected 
with the said grid 7 . 
2 0 The manufacture of the micromodule for a smart 

card also comprises the coating of the chip 9 and the 
connections in an appropriate resin 11, inside the 
volume of the above mentioned cavity. 

As an option, it is possible to interpose, between 
25 the passage through the metallisation bath 6 and the 
thermof orming with the device 8, a step of electrolytic 
deposition of metal (not shown) , which increases the 
thickness of metal deposited on the strip 1 in order to 
form the metallisation grid. 
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The photolithography technique, not shown, 
involves means with which experts in the technique 
concerned are familiar. Their principle was stated 
above and they therefore do not need to be detailed 
5 here . 

In a variant embodiment of the method for 
manufacturing a storage medium of the complete smart 
card type, the micromodule, or the substrate 
corresponding to the part of the dielectric support 

10 film supporting the pattern without the chip, is 
inserted in the body of the storage medium during the 
injection thereof. To do this, the substrate is 
separated from the rest of the strip and cut to the 
final dimensions of the micromodule. This substrate, 

15 with or without a chip according to circumstances, is 
then clamped in the injection mould, in order to be 
held therein in position during the injection of the 
material making up the card body, and conferring the 
required seal so that the injected material does not 

2 0 pass between the module and the mould and does not 
cover the above mentioned grid. In practice, this 
clamping can be effected by suction or by an 
electrostatic method. The material making up the card 
body is then injected into the mould. 

25 Where the injection is performed in a mould with a 

fixed core, the substrate takes the shape of the mould 
under the pressure of the injected material. 

Where the injection is performed in a mould with a 
movable core, firstly the material is injected and 
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secondly the substrate is deformed by fitting the core 
to the dimensions of the cavity just after injection. 

At the end of this injection operation, a card is 
obtained provided with a module formed to the reliefs 
5 of the required cavity, with flush electrical contacts. 

The storage medium according to the invention thus 
has a three-dimensional metallisation grid. 

In a variant embodiment, the substrate of the 
micromodule can also have perforations formed in its 
10 thickness. These perforations are aimed at allowing 
the encapsulation resin to come into direct contact 
with the material of the card body, and thus to 
constitute a point of anchoring the module in the 
cavity. In addition they make it possible to discharge 
15 any air bubbles which may be trapped between the cavity 
of the card body and the substrate . 

Thus another object of the invention is a module 
for a smart card having a metallisation grid disposed 
on a dielectric support film and an integrated- circuit 
20 chip connected to the said metallisation grid and 
disposed on an attachment area, the said attachment 
area being situated at a level lower than that of the 
metallisation grid. 

Another object of the invention is a module for a 
25 smart card having a metallisation initiator, notably 
chosen from amongst the catalytic materials based on 
palladium used for the metallisation of polymer 
substrates . 
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CLAIMS 

1 . A method for manufacturing a storage medium 
of the smart card type with flush contacts or without 
contact, comprising a micromodule including a support 
5 film 1 carrying a metallisation grid 7, and an 
integrated- circuit chip 9 placed in an attachment area 
and connected to the said metallisation grid 7, the 
said method being characterised in that it includes the 
steps, in any order, consisting in: 

10 - producing a metallisation grid 7 on the 

support film 1 of the micromodule, and 

deforming the support film 1 so that at least 
the said attachment area is at a lower level with 
respect to the plane of the said metallisation grid. 

15 2. A method according to Claim 1, characterised 

in that it also includes the subsequent steps of 
manufacturing chip cards on a reel and/or in line. 

3. A method according to Claim 1, characterised 
in that the metallisation grid is produced by a non- 
20 electrolytic method. 

4. A method according to Claim 3, characterised 
in that it includes the deposition of a metallisation 
grid initiator by an additive method, in the form of a 
deposition of at least one metallisation initiator 

25 according to predefined patterns corresponding to the 
surfaces of the said metallisation grid, by screen 
printing, pad printing, offset, Inkjet, flexographic 
printing, tracing agent or any similar technique, then 
the non-electrolytic fixing of at least one suitable 
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metal, such as for example Cu, Ni and/or Au, catalysed 
by the said initiator on the areas in which it is 
present . 

5. A method according to Claim 4, characterised 
in that the metallisation initiator is chosen from 
amongst the catalytic materials based on palladium used 
for the metallisation of polymer substrates. 

6. A method according to Claim 4, characterised 
in that the metallisation initiator consists 
essentially of a film-forming agent such as 
polyurethane , an additive conferring appropriate 
surface activity, such as a polyester, a polyamide 
and/or a polyoxazolidone , an ionic and/or colloidal 
noble metal, or a covalent or complex compound thereof 
with organic ligands, in particular a complex or an 
inorganic salt of Cu, Au, Ag, Pt, Pd or Ru, organic 
and/or inorganic fillers and an organic solvent. 

7. A method according to Claim 4, characterised 
in that it includes an activation of the said 
initiator, notably by insolation under UV radiation, 
and a drying. 

8. A method according to Claim 4, characterised 
in that it comprises the impregnation of the strip 
directly or subsequently in a bath 6 of a salt of the 
metal chosen for the metallisation, for example Cu, Ni 
and/or Au, continuously, sequentially or 
dis continuously . 

9. A method according to Claim 4, characterised 
in that it also includes a subsequent step of 
electrolytic deposition of an additional layer of 



metal, such as for example Cu, Ni , Au or Pd, on the 
same areas of the support film as those which received 
the above mentioned metallisation. 

10. A method according to Claim 3, characterised 
in that it includes the non-electrolytic deposition of 
at least one suitable metal, such as for example Cu, 
and the production of the metallisation according to 
predefined patterns, by a subtract ive method according 
to an image corresponding to the said metallisation 
grid, in particular by photolithography. 

11. A method according to Claim 3, characterised 
in that there is first of all applied to the polymer 
substrate to be treated, consisting of the above 
mentioned dielectric support film, a fine layer of at 
least one metal such as Cu, Ni or Au, preferably by 
means of a vacuum deposition technique. 

12. A method according to one of Claims 1 or 2 , 
characterised in that a mechanically cut metallic grid 
is laminated on a support film. 

13. A method according to Claim 10, characterised 
in that the photolithography proper includes the steps 
of: 

depositing a layer of photosensitive resin on 
the above mentioned metal, 

insolation through a mask or film, 
development of the resin, 

chemical etching of the material in the areas 
not protected by resin, and 

removal of the photosensitive resin. 



14. A method according to Claim 10, characterised 
in that, either before or after the implementation of 
the photolithography, an electrolytic deposition of a 
metallic coating is carried out, notably a coating of 
Ni+Au, Ni+Pd and/or Ni + Pd+flash An, where '^flash Au" 
designates a thin deposition of the metal Au. 

15. A method according to any one of Claims 1 to 
14, characterised in that it also comprises the 
following steps, consisting in: fixing and connecting 
the chip before the deformation of the dielectric 
support film, and then deforming the support film by 
pressing it into a cavity in the card body, with a 
punch having a recess . 

16. A method according to Claim 13, characterised 
in that it comprises the step consisting in connecting 
the chip after deformation of the support film. 

17. A method according to Claim 16, characterised 
in that the support film is pressed and bonded by a 
punch in a recess or cavity formed in advance in a card 
body, the chip then being connected, whilst the film is 
fixed in the recess, 

18. A method according to Claim 16, characterised 
in that, in order to deform the film, it is placed in 
an impression in a suitable mould, it is pressed 
against an internal wall and, after introduction of the 
material into the cavity, the support film is deformed 
by the pressure of the material against a punch 8 
having a shape complementary to that of a recess to be 
formed and/or by the movement of the punch. 
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19. A method for the manufacturing of a 
micromodule comprising an integrated-circuit chip 9 
provided with output pads 10 which are electrically 
connected to a metallisation grid, characterised in 
that it includes the steps, in an appropriate order, 
consisting in: 

producing a metallisation grid on the support 
film of the micromodule, and 

deforming the support film so that at least 
the chip attachment area is at a lower level with 
respect to the plane of the metallisation grid, 

attaching the integrated circuit chip on the 
said pattern and making the connections, 

coating the chip in a protective resin, and 

cutting out the said pattern with a view to 
separating it from the rest of the strip, in order to 
obtain a micromodule on an insulating support. 

20. A method for manufacturing a storage medium 
of the smart card type with flush contacts and/or 
without contact, characterised in that it includes the 
manufacture of a micromodule by the method according to 
Claim 19, and the attachment and fixing of the 
micromodule in a cavity in the said card, in order to 
position the metallisation grid flush with the surface 
of the card body. 

21. A method for manufacturing a storage medium 
of the smart card type with flush contacts and/or 
without contact, comprising a micromodule obtained by 
the method according to any one of Claims 1 to 16, in 
which: 



a card body is supplied with a cavity, 
the micromodule including its chip and its 
connections is attached and fixed in the said cavity, 
for example by bonding under pressure, so that the 
supporting substrate of the micromodule matches the 
shape of the said cavity and so that the metallisation 
grid is flush with the surface of the card body, and 

a protective resin 11 is deposited in the 

cavity. 

22. A method for manufacturing a storage medium 
of the smart card type with flush contacts and/or 
without contact, comprising an integrated-circuit chip 
9 embedded in the card body and which is connected to a 
metallisation grid 7, characterised in that: 

the said metallisation grid forms a pattern, 
which is produced on a substrate forming a dielectric 
support , 

and in that it also includes the steps consisting 

in: 

supplying a card body with a cavity, 

attaching and fixing the precut substrate in 
the cavity, for example by gluing under pressure, so 
that it matches the shape of the said cavity and so 
that the metallisation grid is flush with the surface 
of the card body, 

attaching the integrated-circuit chip in the 
bottom of the cavity, on the said pattern, and making 
the connections, and 

depositing a protective resin in the cavity. 
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23. A module for a smart card, obtained by the 
method according to Claim 19. 

24 . A module for a smart card according to Claim 
23, characterised in that it has a metallisation 
5 initiator, notably chosen from amongst the catalytic 
materials based on palladium used for the metallisation 
of polymer substrates. 

25. A module for a smart card, having a 
metallisation grid disposed on a dielectric support 
10 film and an integrated- circuit chip connected to the 
said metallisation grid and disposed on an attachment 
area, characterised in that the said attachment area is 
situated at a level lower than that of the 
metallisation grid. 
15 26. A smart card, obtained by the method 

according to any one of Claims 1-18 and 20-22. 

27. A smart card, containing a module according 
to Claim 25. 
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^ (57) Abstract: The invention concerns a method for maldng a storage medium such as a chip card, comprising a micromodule 
^ including a support film (1) bearing a metaUizing gate (7), and an integrated dicuit chip (9) connected to said metallizing gate. The 
|5 method comprises steps which consist in: producing a metallizing gate (7) on the micromodule support film (1), and deforming die 
^ support film (1) such that at least said transfer zone is at a lower level relative to the plane of said metallising gate. The mvention is 
^ applicable to chip cards with flush contacts or without contact 

® (57) Abr£g^: Proc^ de fabrication d'un support de memorisation de type carte ^ puce, comprenant un micromodule comportant 
® un film support (1) portant one grille de m^taUisaiion (7), ei une puce de circuit int^gr^ (9) relide h ladite griUe de metallisation. Le 
Q pTOc6d6 compoite les Stapes consistant r^aliser une grille de metallisation (7) sur le film support (1) du micromodule, et defonner 
le film support (1) de mani£jre qu'au moins ladite zone de report soit k un niveau inferieur par rapport au plan de ladite grille de 
^ metallisation. Application aux cartes ^ puce k contacts affieurants et/ou sans contact. 
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and: 

Address all correspondence to: 
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than one year prior to said application; tiiat said invention has not been patented or made the subject of an inventor's certificate 
issued before the date of said application in any coiuitiy foreign to the United States of America on any application filed by me or 
my legal representatives or assigns more than six months prior to said application; 
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